Inhibition by cyclic AMP of lactose production in lactating guinea pig mammary gland slices.
Addition of the cyclic AMP phosphodiesterase inhibitors theophylline (10- minus 2 M) or papaverine (10- minus 4 M) leads to a complete inhibition of lactose synthesis in incubated guinea pig mammary gland slices. Addition of 10- minus 5 M cyclic AMP or dibutyryl cyclic AMP results in 1 30-40% inhibition of the synthesis, which effect is not increased by applying higher concentrations of these compounds. A 30-40% inhibition can also be obtained with epinephrine (5 - 10- minus 5 M), or isoproterenol (10- minus 4 M), but the polypeptide hormones glucagon (10- minus 7 M), insulin (1 munit/ml) and relaxin (10 mug/ml) do not significantly affect lactose synthesis. Cytochalasin B (5 mug/ml) inhibits lactose production by 58and colchicine (10- minus 5 M) by 25%. These experiments suggest that an increase in the intracellular level of cyclic AMP either through its addition, through hormonal stimulation of its synthesis, or through inhibition of its intracellular breakdown, leads to an inhibition of lactose production in lactating mammary gland. This effect of cyclic AMP is similar to that of progesterone, which is known to inhibit lactation in vivo and the withdrawal of which at parturition has been postulated to initiate lactogenesis.